. Solvent-subtracted SAXS curves of PAs 5-8 at 0.25 wt. % in 4 mM NaOH. Black line shows -1 slope.
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Figure S3. Individual solvent-subtracted SAXS traces of PAs 5-8 (A-D) fitted to a polydisperse core-shell cylinder model. The solid red line represents the best fit to a core-shell cylinder form factor given by the equations below, where the core was allowed to be polydisperse according to a log-normal distribution. The solid black line represents the portion of the curves where fits were performed. SAXS modeling. Data analysis was based on fitting the scattering curve to an appropriate model by a least-squares method using software provided by NIST (NIST SANS analysis version 7.0 on IGOR). The scattering intensity of a monodisperse system of particles of identical shape can be described as: ( ) ( ) ( ) I q NP q S q  where N is the number of particles per unit volume, P(q) is the form factor revealing the specific size and shape of the scatterers and S(q) is the structure factor that accounts for the interparticle interactions. In dilute solutions, where the interactions between the objects can be neglected, S(q) equals one. In a polydisperse system of particles having identical shape, the total intensity scattered from a can be described by:
where D n (R) is a distribution function and D n (R)dR is the number of particles, the size of which is between R and R + dR, per unit volume of sample.
A form factor for a simple polydisperse core-shell cylinder, where the core and the shell have a uniform electron density, is given by:
where J1(x) is the first order Bessel function. Theta is defined as the angle between the cylinder axis and the scattering vector, q. R p and R l are the core and shell radii respectively. H p and H l are the core and shell lengths and ρ is electron density. The polydispersity of the core radius is modeled using a log-normal distribution where Ro is the mean core radius and σ is equivalent to the standard deviation of the log-normal distribution.
Electronic Figure S4 . Solvent-subtracted SAXS data of PA gels. Gels were prepared at 3:1 (w/w) PA E2 to Prodan PA 5, 6, 7 or 8 and crosslinked with 10 mM CaCl 2 . Inset: magnified view of minima. Figure S1 . a From Table 4 in the main text. 
